Insulin-mediated Na+ transport in the toad urinary bladder.
The characteristics of insulin-induced Na+ transport in the toad urinary bladder were determined and compared to those of aldosterone. Bladders were mounted in modified Ussing chambers, and standard short-circuit current techniques were employed to measure transepithelial Na+ transport. Insulin added to the serosal medium is much more effective than insulin added to the mucosal medium. Serosal insulin concentrations from 10(1) to 10(3) muU/ml increase both the initial rate and the final level of Na+ transport achieved, whereas concentrations from 10(3) to 10(5) muU/ml increase only the initial rate of Na+ transport. Insulin-induced Na+ transport probably does not require glucose. Both insulin- and aldosterone-induced Na+ transport are directly proportional to serosal (but not mucosal) K+ concentration over the physiologic range (2.0-7.0 meq/liter). However, cycloheximide abolishes aldosterone- but not insulin-induced Na+ transport. In addition, insulin stimulates Na+ transport after a maximal response to aldosterone, and aldosterone stimulates Na+ transport after a maximal response to insulin. Thus, although they have several similar characteristics, insulin and aldosterone have at least partially independent mechanisms of action on Na+ transport in the toad urinary bladder.